Differential neuronal and glial expression of GluR1 AMPA receptor subunit and the scaffolding proteins SAP97 and 4.1N during rat cerebellar development.
In neurons, AMPA glutamate receptors are developmentally regulated and selectively targeted to synaptic sites. Astroglial cells also express AMPA receptors, but their developmental pattern of expression and targeting mechanisms are unknown. In this study we investigated by immunocytochemistry at the light and electron microscopy level the expression of GluR1 and its scaffolding proteins SAP97 (synapse-associated protein) and 4.1N during cerebellar development. In cerebellar cortex the GluR1 AMPA receptor subunit is expressed exclusively in Bergmann glia in the adult rodent. Interestingly, we observed that GluR1 was expressed postsynaptically at the climbing fibers (CF) synapse at early ages during Purkinje cell dendritic growth and before the complete ensheathment of CF/Purkinje cell synapses by Bergmann glia. However, its expression changed from neurons to Bergmann glia once these glial cells had completed their enwrapping process. In contrast, GluR2/3 and GluR4 AMPAR subunits were stably expressed in both Purkinje cells (GluR2/3) and Bergmann glia (GluR4) throughout postnatal development. Our data indicate that GluR1 expression undergoes a developmental switch from neurons to glia and that this appears to correlate with the degree of Purkinje cell dendritic growth and their enwrapping by Bergmann glia. SAP97 and 4.1N were developmentally regulated in the same pattern as GluR1. Therefore, SAP97 and 4.1N may play a role in the transport and insertion of GluR1 at CF/Purkinje cell synapses during early ages and at Bergmann glia plasma membrane in the adult. The parallel fiber (PF)/Purkinje cell synapse contained GluR2/3 but lacked GluR1, SAP97, and 4.1N at the time of PF synaptogenesis.